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I  Xovtabtr  1971  at  tin  Institute  of  Katallurgy  la.  A.  A. 

,  AS  0S8B  the  32nd  regular  seainar  "Physics  and  chaalstry 
processing  of  aaterials  with  concantratad  energy  sources" 
place*.  It  was  da votsd  to  the  aagnatic-pulaad  processing  of 

Attending  the  aealnar  Here  representatives  of  scientific- 
institutes  and  higher  schools  free  Moscow,  Kiev,  Minsk, 

,  Chebcksar,  Kazan',  Kuybyshev,  Cask,  and  other  cities  of 
country. 

All  the  reports  and  coaaunlcations  presented  can  be  broken  down 
tionally  into  two  groups:  reports,  dealing  with  the  strong 
influence  of  pulsed  aagnetic  fields  on  conducting  aaterials,  aethods 
of  calculation  of  electrodynaaic  effects,  construction  of  installa¬ 
tions  for  aagnetic  pulsed  treataent,  and  reports  dealing  with  the 
aedhanisa  of  deforaatlon,  and  structural  changes  in  the  aaterials 
after  pulse-aagnetic  treataent. 

In  the  report  "Theory  and  technology  of  aagnetic-pulsed  proces¬ 
sing  of  aetals,"  which  was  aada  by  a  group  of  authors  (V.  N.  Bondaletov, 
•¥.  f.  Oa'yetov,  B.  B.  Gerdo,  G.  M.  Goncharenko,  A.  I.  Ivanov, 
jfe.  M.  Chernov,  S.  1.  Solov'yev) ,.  Yu.  A.  Popov  (Cheboksary)  covered 
.the  aethods  of  calculation  of  electromagnetic  processes  in  the  case 
Of  discharge  of  a  capacitive  accuaulator  into  a  systea  of  two  induc¬ 
tively  connected  loops  and  the  interconnection  of  electrodynaaic 
forces  with  the  parameters  of  the  part  being  treated.  The  authors 
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that  tkt  solution  of  Maxwell  equations  in  tho  caso  of 
treataeat  Is  possible  only  for  very  United  cases 
witii  a  staple  geoaetry) ,  therefore  aethods  of  the  theory 
ersf^evtlNl  vhs  used,  sod  on  their  base  siaplified  aethods  were  de¬ 
fer  tbs  calculation  of  eleetrodynaaic  forces. 

.-tbs  report  "Pores  influence  ef  pulsed  aagnetic  fields  on  conduct- 
vaterials*  by  f.  H.  Bondaletov,  Te.  M.  Chernov,  S.  A.  Kalikhaan, 
A*  X.  Andreyev,  V.  P  Gel'yetov,  and  Yu.  P.  Pigulen  (Cheboksary) 

'VM  devoted  to  finding  the  optiaal  aodea  of  the  force  influence  of 
pulsed  aagnetic  fields  on  a  aaterial  (aagnitude  and  Xoraof  electro- 
dyaaaio  forces,  aechanical  work  and  efficiency  of  the  process, 
shifting  and  throwing  of  the  billet).  The  aethods  of 

!  the  field  theory  used  in  the  calculation  Bade  it  possible  to  detera- 
iite,  with  a  calculation  of  boundary  effects,  the  distribution  of 
|  induced  currents  on  the  surface  of  an  accelerated  body,  the  atrength 
of  the  aagnetic  field  and  its  pressure  in  tiae  and  space.  The  inves- 
tlgatlon  of  the  aoveaent  of  conductors  in  a  pulsed  aagnetic  field 
ads  aade  relative  to  induction  systeas,  which  ensure  tbe  effective 
ngncontact  throwing  of  then.  The  investigation  of  a  systea  of 
itenlinear  differential  equations  was  aade  in  a  diaensloaless  fora 
on  analog  and  digital  coaputers,  in  this  case  the  solution  turns 
out  to  be  a  function  of  several  diaenslonlesa  paraaeters  of  the  sys¬ 
tea.  The  area  of  possible  change  of  these  paraaeters  of  the  systea 
‘  and  conditions  of  optlaixation  of  the  process  were  deterained,  and 
also  the  influence  of  forces  of  resistance  of  the  nedlua  on  the  pro¬ 
cess  of  acceleration  was  taken  into  account.  Lying  at  tbe  basis 
of  the  theoretical  and  experlaental  investigation  was  tbe  finding 
of  tbe  optiaal  density  of  current  in  the  accelerated  ccaductor  under 
tbe  assuaption  that  acceleration  is  conducted  prior  to  the  onset 
ef  aelting  of  the  conductor.  In  the  experlaental  investigations 
-a  rate  of  several  ka/s  was  achieved. 

In  the  work  by  G.  S.  Belkin  (Moscow)  "Method  of  approxlnate 
calculation  of  the  aagnitude  of  erosion  of  electrodes  is  installations 
for  aagnetlc-puleed  treataent  of  aetala"  approxlnate  analytical  ex¬ 
pressions  ere  given  for  erosion  in  a  dependence  on  the  theraophyslcal 
.properties  of  the  electrode  aaterial  and  the  paraaeters  of  the  pulse 
Of  current ,  and  an  evaluation  la  aade  of  wear  and  the  period  of 
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V.  K.  Kostrik  (Ossk)  and  3.  M.  Kolesnikov  (Moa- 
ppe  seated  the  results  of  tbeoreticsl  sad  oxporiaoatsl  investi- 
of  the  kinematics  sad  mechanism  of  deforest ioa  of  s  cantl- 
strsiaed  tubular  billet.  The  theoretical  investigations, 
led  out  with  the  use  of  the  momentary  rigid-plastic  theory, 

that  the  klaeeatics  sad  mechanism  of  deformation  are  deterained 
She  eagaitude  of  the  load  and  the  diaensions  of  the  compressed 
of  the  billet.  The  experlaental  dependences  obtained  showed 
a  satisfactory  qualitiative  and  quantitative  convergence  with  the 
eal delated  data  on  the  stage  of  acceleration  of  the  billet,  and  a 
qualitative  convergence  oa  the  stage  of  its  slowing  down. 

.The  report  by  Is.  f.  Kravtsov,  K.  M.  Ponomarev,  and  A.  S.  Stol- 
beaov  (Moscow)  was  devoted  to  a  consideration  of  the  kinematics  of 
deformation  of  a  plato  under  the  action  of  electrodynamic  forces 
right  up  to  fracture.  They  considered  loads:  concentrated  in  the 
tor  and  on  the  periphery,  sad  uniformly  distributed;  it  is  shown 
t  .a  qualitative  picture  of  deformation  is  preserved  durng  these 
types  of  load,  and  a  field  of  rates  of  deformation  is  obtained, 
according  to  which  the  work  of  deformation  and,  consequently,  the 
necessary  energy  of  the  installation,  were  determined. 

In  the  report  by  Sh.  G.  Mamayev,  V.  A.  Smirnov,  and  A.  F. 
Akhmerov  (Kazan')  experlaental  data  are  given  on  the  shaping  of  sen¬ 
sitive  elements  (diaphragms)  by  the  energy  of  a  pulsed  magnetic  field; 
it  was  demonstrated  that  in  order  to  obtain  satisfactory  parameters 
of  the  sensitive  elements  it  is  necessary  that  they  be  shaped  through 
an  intermediate  medium  (rubber,  polyurethane). 

In  the  report  by  V.  B.  Khardin  and  D.  I.  Lysenko  (Kuybyshev) 
penults  are  given  from  an  investigation  of  plasticity  of  aluminum 
loys  in  the  process  of  deformation  by  a  pulsed  magnetic  field, 
also  the  post-deformation  mechanical  characteristics  and  struc- 
tsral  changes  in  these  alloys.  It  was  revealed  that  the  maximum 
Htamgentlal  deformation  of  the  samples  exceeds  by  2-4  times  the  maxi- 
mum  tangential  deformation  in  the  case  of  static  loading,  which  is 
ted  with  the  more  uniform  distribution  of  thinning,  and  also 
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pt»t  Mating  of  the  material  by  induced  currents. 

To.  G.  Ivanov  (Cheboksary)  considered  the  axisymmetric  distri- 
$ution  of  a  thick-walled  tube  of  infinite  length  by  electrodynaaic 
’forces,  distributed  uniforaly  along  the  axis  of  the  tube,  under  the 
^assumption  that  the  aaterial  is  iaeompressible,  in  this  case  the 
^connection  of  stress  with  deforaation  is  approxiaated  by  a  dependence 
rof  the  arc  tangent  type.  A  dimensionless  equation  is  obtained  which 
was  solved  on  a  digital  computer  for  a  number  of  values  of  parameters. 
'After  processing,  the  results  obtained  are  presented  in  the  fora 
:©f  analytical  expressions  which  agree  satisfactorily  with  numerical 
solutions. 

V.  Z.  Bengus  (Kharkov)  in  his  presentation  acquainted  [the  par¬ 
ticipants]  with  works  being  conducted  in  the  area  of  creation  of 
Installation  and  means  for  measurement  of  pulsed  currents  and  stresses. 

Those  who  came  forth  in  the  discussion  noted  the  necessity  of 
an  exchange  of  Information  between  the  specialists  in  different  branches 
of  knowldeg*  which  deal  with  the  area  of  magnetic-pulsed  treatment 
of  aaterials. 

N.  N.  Rykalin,  in  summing  up  the  seminar,  noted  the- most  promis¬ 
ing  trends  of  development  of  theoretical  and  experimental  investiga¬ 
tions  and  informed  the  participants  on  how  the  following  seminar 
would  be  conducted. 


